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Impact of Ewing test on autonomic nervous system and heart rate variability
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Abstract: The study on reflecting the effect of Ewing test on autonomic nervous activities during the Ewing test for healthy
people by using objective physiological parameters is rare. Heart rate variability (HRV) is the biofeedback of the controlling
from autonomic nervous system to sinoatrial node, reflecting autonomic nervous activities. In the study, HRV was used to
analyze the changes in parameters of 71 healthy subjects during Ewing test, including the states of resting, deep breathing,
Valsalva and standing. The results showed that compared with resting state, part of parameters of time domain and
frequency domain in the states of deep breathing and Valsalva were significantly increased (P<0.01), and that low
frequency, and the ratio between low frequency to high frequency of standing state were significantly increased, while
standard deviation of normal to normal (SDNN), root mean square of successive differences (RMSSD) and high frequency
of standing state did not show any significant changes. Results indicate that part of parameters change with the different
states of Ewing test, and prove that SDNN, RMSSD and high frequency increase with the enhanced activity of
parasympathetic system, reflecting the activity of parasympathetic system.
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Tab.1 Heart rate variability (HRV) parameters of different states in Ewing test (Mean+SD)

State SDNN RMSSD PNNS50/% LF HF LF/HF

Resting 41.05+17.84 31.43+13.71 17.97+22.37 127.22+61.75 126.47+73.66 1.09+0.38
DB 69.71£25.26" 84.11+33.71 8.20+5.85" 759.04+434.54" 361.77+283.87 2.49+1.01°
Valsalva 68.89+19.59" 63.36+20.91 6.69+5.39" 537.82+209.64 317.06+160.99° 1.96+0.78"
Standing 41.88+17.72 31.72+15.09 3.97+5.78" 197.68+115.59° 161.65+100.30 1.36+0.56"

* represented that compared with the resting state, the other three states (DB, Valsalva and standing) were statistically significant, P<0.01. SDNN: Standard

deviation of normal to normal; RMSSD: Root mean square of successive differences; PNN50: Percentage of the difference between normal and normal which

was more than 50 ms; LF: Low frequency; HF: High frequency; LF/HF: Ratio between low frequency to high frequency; DB: Deep breathing
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